A eukaryotic SWI2/SNF2 domain, an exquisite detector of double-stranded to single-stranded DNA transition elements.
Many members of the SWI2/SNF2 family of adenosine triphosphatases participate in the assembly/disassembly of multiprotein complexes involved in the DNA metabolic processes of transcription, recombination, repair, and chromatin remodeling. The DNA molecule serves as an essential effector or catalyst for most of the members of this particular class of proteins, and the structure of the DNA may be more important than the nucleotide sequence. Inspection of the DNA structure at sites where multiprotein complexes are assembled/disassembled for these various DNA metabolic processes reveals the presence of a common element: a double-stranded to single-stranded transition region. We now show that this DNA element is crucial for the ATP hydrolytic function of an SWI2/SNF2 family member: DNA-dependent ATPase A. We further demonstrate that a domain containing the seven helicase-related motifs that are common to the SWI2/SNF2 family of proteins mediates the interaction with the DNA, yielding specific DNA structural recognition. This study forms a primary step toward understanding the physico-biochemical nature of the interaction between a particular class of DNA-dependent ATPase and their DNA effectors. Furthermore, this study provides a foundation for development of mechanisms to specifically target this class of DNA-dependent ATPases.